We examine the strategic use of rating-based versus accounting-based performance pricing in bank loan contracts. Analyzing a sample of US bank loans between 1993 and 2008, we find that banks tend to employ slowlyreacting ratings as performance measures for borrowers with expected performance improvements and quicker-reacting accounting ratios for firms with expected performance deteriorations. Interestingly, both borrower groups manage to improve their rating in the two years after the loan initiation, though the effect is much stronger for the former group than for the latter. Performance pricing hence appears to exert positive incentive effects, so that the threat of immediate punishment is rarely executed. An analysis of the asymmetry of the pricing grids supports this conclusion.
Introduction
Performance pricing (PP) is a nowadays well-established provision in many loan contracts. 2 Whereas traditional bank loans have been priced using a fixed spread over LIBOR or prime, PP links the interest rate charged to a measure of the firm's credit risk and hence makes it a smooth function of default risk. In so doing, it reduces the need to renegotiate the loan for borrowers with improvements in credit quality and automatically charges higher interest rates from borrowers with deteriorating credit quality. PP thus raises contracting efficiency by reducing renegotiation costs and shifting a considerable part of credit risk to the borrower (Beatty, Dichev and Weber, 2002) . PP provisions come in two different types: the borrower's credit risk may be measured either by its credit rating (rating-based performance pricing, RBPP henceforth) or by an accounting number (accounting-based performance pricing, ABPP henceforth), typically the ratio of debt to EBITDA or the leverage. 3 Even when analyzing only firms that possess a credit rating, we find that a large fraction of them hold private debt contracts with ABPP rather than RBPP provisions.
In this paper we follow this distinction and ask whether and, if so, in which way ABPP and RBPP fulfill different functions in the credit contracting process.
Credit ratings are generally assessed as the most comprehensive and, hence, informative measure of credit risk. They are produced by agencies that possess long-standing experience in evaluating credit risk processes. Furthermore, ratings contain private information because rating agencies are exempt from Regulation FD. 4 Due to the complex and time-consuming rating process and the usually employed rating-through-the-cycle approach, however, they are also relatively stable measures and hence much less volatile than accounting numbers (Altman and Rijken, 2005; Löffler, 2004 Löffler, , 2007 . This "stickiness" of credit ratings has often led to the accusation of them being a less timely measure of credit risk than accounting data (Robbe and Mahieu, 2005) .
We hypothesize that banks could make use of the tradeoff between reliability and timeliness pertaining to credit ratings on the one hand and accounting data on the other in order to shape PP provisions to their benefit. The interest-increasing provision in loan contracts serves mainly the lending bank as she will be compensated once a credit risk rise is reported. Given the quicker reaction of accounting ratios to changes in credit quality, it may be well conceivable that banks offer ABPP provisions particularly to borrowers for whom they expect a deterioration of credit 2 Performance pricing provisions are also referred to as performance-sensitive debt (Manso, Strulovici and Tchistyi, 2010) or as step-up bonds (Lando and Mortensen, 2005) . 3 Two examples of contracts with ABPP and with RBPP provisions can be found in the appendix. 4 Regulation Fair Disclosure prohibits U.S. public companies from making selective, non-public disclosures to favored investment professionals. Rating agencies, however, are exempted from this rule, which improves the ratings' informational content according to Jorion, Liu and Shi (2005) .
quality over the maturity of the loan. Even if the indicated increase in credit risk via the accounting data should not prove to be substantiated, the interest rate will simply be readjusted downwards once the respective accounting number moves back. By employing ABPP when lending to borrowers with expected deteriorations in credit quality, banks effectively shift both credit risk and information reliability risk to the borrowing firms. The interest-decreasing provision, in contrast, benefits both the borrower and the lender. Both do not need to bear any renegotiation costs, the borrower immediately enjoys lower credit costs and the lending bank no longer needs to fear the loss of a borrower with improving credit quality via prepayment of the loan (Asquith, Beatty and Weber, 2005) . By offering a contract with RBPP rather than ABPP to borrowers with expected improvements in credit quality, the bank requires the more reliable, yet less timely credit rating to reflect the reduction in credit risk before the actual interest rate reduction comes into effect. In this case, the borrower will eventually benefit from a reduction in credit risk but needs to bear the risk of a lower timeliness of the performance measure.
Altogether, the sketched contracting design offered by the lending bank could be described as "immediate punishment but only gradual reward".
In order to test this hypothesis of the strategic contract design, we conduct several ex-ante and ex-post analyses. From an ex-ante viewpoint, we examine in a Heckman model whether particular borrower or loan characteristics drive the distinctive assignment of fixed-rate contracts vs. contracts with PP provisions and -within the group of PP-contracts -the distinction between RBPP and ABPP provisions. We find that indeed banks assign RBPP contracts to borrowers for whom they expect further credit quality improvements, supporting our main hypothesis.
Investigation of the offered pricing grid and the corresponding spreads, however, leads to a modified conclusion. While it seems to be the case that borrowers with RBPP contracts indeed face a pricing grid that allows further spread reductions (but also some spread increases), even more so do ABPP contracts. As such, even though banks may expect that borrowers will experience credit quality deteriorations in the future and therefore assign contracts with ABPP provisions, they still give them the chance to improve their performance and grant lower spreads if they do so. This conclusion also helps to explain the counterintuitive observation that borrowers who are dealt ABPP contracts often face much higher initial spreads than borrowers that are offered RBPP contracts: it reflects the fact that -possibly despite the banks' expectations -borrowers with ABPP contracts still have the option to reduce their spreads while borrowers with RBPP contracts also face an -albeit small -risk of spread increases.
From an ex-post viewpoint, we find that banks' expectations regarding their borrowers' credit quality development are vindicated: Borrowers with RBPP contracts strongly improve their rating, both as compared to borrowers with fixed-rate contracts and to those with ABPP contracts, over the two years after the loan initiation. We also find that these borrowers reduce their leverage and raise both their cashflows and their market values over this time horizon.
Interestingly, we can also show that borrowers with ABPP contracts manage to improve their ratings as compared to borrowers with fixed-rate contracts. Though the improvement is less strong than for borrowers with RBPP contracts, it is significant in both years after the loan initiation. At the same time, however, we observe no change in the leverage and the cashflow level after the first year and only weakly significant changes within the two years after the start of the loan. Lacking a significant short-run development of these two vital variables that usually precipitates rating changes, the immediate rating improvement of these ABPP borrowers is all the more surprising. It may indicate that rating agencies interpret the feature of performance pricing in loan contracts as a positive incentive signal. While we do not want to place undue emphasis on this arguably weak inference, we do want to stress that the choice of RBPP vs.
ABPP provisions does not seem to be driven by self-selection of borrower types as the firms with the strongest improvements in rating levels are the ones with comparably slowly reacting RBPP contracts. Rather, it seems to be the case that borrowers who lack the ability to uphold or improve their performance self-select into the fixed-rate loan category.
Summing up, our results indicate that performance pricing in loan contracts is used as a quite complex instrument. While indeed banks tend to assign the more slowly reacting rating as performance measure to borrowers with particularly strong expected and subsequently realized improvements in performance and as such reward these borrowers only late, they need to grant them large spread reductions as compared to fixed-rate contracts in order to induce these borrowers into accepting the loan contract in the first place. More quickly reacting performance measures such as accounting ratios, in contrast, appear helpful in setting incentives for borrowers to improve their performance. As such, even though they could be used in order to punish borrowers quickly, effectively they lead to performance improvements. Credit rating agencies seem to anticipate these beneficial effects from PP provisions on the borrowing firms' performance so that a positive effect on the rating level can be observed even without strong immediate changes in fundamental values.
The rest of the paper proceeds as follows. Section 2 gives a brief overview of the related literature. Section 3 derives the hypothesis to be tested in the following. Section 4 sketches the data and presents univariate analyses. An ex-ante examination of our main hypothesis is conducted in section 5, while section 6 contains the ex-post analysis. Section 7 concludes.
Related literature
Our study is closely related to the growing body of research on specific features of debt contracts. While the use of covenants has been analyzed quite extensively in recent years (Berlin and Mester, 1992; Rajan and Winton, 1995; Chava and Roberts, 2008; Roberts and Sufi, 2009 ), detailed studies of performance pricing both in bond and loan financing remain relatively rare so far.
In one of the first theoretical studies on this topic, Bhanot and Mello (2006) compare the use of rating-based covenants and of rating-based coupon rates in corporate bonds. They show that while covenants may help to mitigate the equityholder-debtholder conflict by reducing asset substitution, rating-dependent coupon rates are inefficient in this respect. Silva and Pereira (2007) , however, contradict this conclusion and prove that rating-related coupon structures can force borrowers to pursue low-risk business strategies, provided that equity holders possess sufficient operational flexibility to influence the firm's risk level. While both studies take the contract design as given, Koziol and Lawrenz (2010) derive the optimal design of rating-related coupon payments. They show that optimal step-up bond designs can help to overcome both agency conflicts (i.e. mitigate asset substitution by reducing risk) and problems of information asymmetry (i.e. signal borrower types), though the optimal design will be different for the two explanations. Manso, Strulovici and Tchistyi (2010) analyze performance-sensitive debt in both a theoretical and empirical model and show that making the interest rate contingent on a measure of a firm's performance may serve as a screening device: firms that choose PP are more likely to display high growth and improve their credit rating within one year after closing the loan than firms with fixed-interest contracts. The authors do not, however, distinguish between different measures of performance.
The earliest empirical reference to PP provisions in loan contracts has been made by Loomis (1991) in a description of various performance measures as a basis to price credit risk in debt contracts. Asquith, Beatty and Weber (2005) give an extensive overview of different types of loan contracts including PP provisions. Their study relies on a dataset of 8,761 U.S. bank loans issued between 1995 and 1998. They distinguish between interest-increasing provisions and interest-decreasing provisions and find that these two types of PP provisions are triggered by different sets of variables. Interest-increasing PP becomes more common when downgrades are more likely and moral hazard costs are higher and lead to a strong reduction in initial spreads.
Interest-decreasing provisions, in contrast, are more common when adverse selection costs are higher and when prepayment of the loans is more likely; they are less common when multiple performance measures better predict credit quality.
Closest to our work is the paper by Ball, Bushman and Vasvari (2008) . They examine the value of accounting information in loan syndicates and show that lead arrangers will retain a smaller proportion of the syndicated loan when the degree of informativeness of accounting information that is used in the loan deal increases. As a side-effect they compare the use of accounting ratios vis-à-vis the credit rating in PP provisions and report that accounting ratios are preferred if their debt-contracting value, i.e. their degreee of informativeness, is sufficiently high. They conclude that "[…] the timeliness provided by the accounting information is more important than the informativeness provided by the rating." This finding is supported by Christensen and Nikolaev (2010) who report the same for the the use of covenants based on (more stable) capital structure information vis-à-vis covenants based on (more volatile) profitability numbers. Our paper complements these earlier papers by analyzing the strategic use of different performance measures that relates to the borrowing firms' characteristics. We furthermore do not restrict our
dataset to syndicated loans but analyze more generally the differing employment of RBPP and ABPP provisions in all types of loan contracts.
Finally, our paper also relates to work on the question in which way the design of debt contracts may influence the credit rating process. In this respect, Kraft (2010) investigates whether credit rating agencies announce more favorable ratings for borrowers who are highly sensitive to rating changes because their private debt features rating-based performance pricing. She finds that indeed rating agencies seem to cater to these borrowers' interests by issuing rating adjustments that are more favorable than those for borrowers with accounting-based performance pricing or with fixed-rate debt. Our paper puts these findings into a slightly different perspective. By looking at the firms' performance development in more detail, we are able to distinguish between fundamentally justified rating improvements and biased rating changes that lack the necessary fundamental development. As such, our results extend the findings by Kraft (2010) towards an evaluation of the rating bias following from this conflict of interest that afflicts rating agencies.
Derivation of hypotheses
Our study is concerned with the question what drives the distinction between RBPP and ABPP loan provisions. In accordance with the existing literature (Rauh and Sufi, 2010; Sufi, 2009) we presume that it is primarily the lending bank who decides on the specific design of the bank loan, while it remains to the borrower to accept or reject the loan contract. 5 We hence conjecture that the bank chooses either of the two performance measures in order to maximize its risk-adjusted proceeds from the loan relationship, i.e. the return per unit of risk. Whenever the credit risk increases, the lending bank would therefore like to employ a risk measure that reports this stepup in risk as quickly as possible. This may even come at the cost of a potential lower accuracy of this risk measure, as an erroneously increased interest rate may quickly be readjusted downwards once the mistake gets recognized. Whenever the risk decreases, in contrast, the bank would rather use a reliable measure that reflects this risk reduction only if a high degree of accuracy is reached even though this tends to go along with a lower timeliness. Translated to ratings and accounting ratios as performance measures, we would therefore hypothesize that the lending bank offers RBPP provisions that use the less timely but more reliable credit rating as performance measure to borrowers for whom the bank expects performance improvements over the maturity of the loan, while it would offer ABPP provisions that employ more quickly reacting accounting numbers to borrowers with expected performance deteriorations.
This "immediate punishment but gradual reward" hypothesis should be reflected not only in the different assignment of borrowers to ABPP vs. RBPP contracts as regards their expected performance development but also in the pricing that the loan contracts stipulate. First, if banks use PP provisions in order to benefit from variations in a borrower's credit risk, then these contracts should offer a discount to the borrowing firm, i.e. the initial interest rate spread should be lower than the spread that borrowers with fixed-rate contracts need to pay. Furthermore, it may be well conceivable that the initial spread reduction vis-à-vis comparable borrowers with fixed-rate contracts will be larger with ABPP, since both credit risk and information reliability risk will be shifted to the borrower, than with RBPP, which imposes only the information timeliness risk on the borrower. Second, if indeed banks assign ABPP provisions to borrowers for whom they expect a future deterioration of credit risk, the pricing grid should be set such that there is room for future deteriorations in the respective accounting measure. In the extreme case, the borrower would start from the bucket with the lowest spread and only spread increases will be covered by the contract. Vice versa, in the extreme case banks would assign RBPP provisions such that the borrower would start from the pricing bucket with the highest spread and only future spread reductions would be covered by the contract. At a minimum, there should be room for spread reductions, i.e. the initial placement of the borrower should not be in the pricing bucket with the lowest spread.
While the aforementioned analyses refer to testing our hypothesis from an ex-ante viewpoint, i.e.
prior to the loan contract coming into effect, we will also test whether our hypothesis is confirmed ex post. As such, we will examine whether the lending banks' expectations are confirmed eventually and analyze in which way borrowers with ABPP provisions in their loan contracts fare any differently after the contract conclusion than borrowers with RBPP provisions.
According to the "immediate punishment but gradual reward" hypothesis, we should expect to observe performance improvements for borrowers with RBPP contracts but deteriorations for borrowers with ABPP contracts. However, this conjecture relies on the contract design serving solely as a selection device. If, as has been indicated by Koziol and Lawrenz (2010) for the case of corporate bonds, the feature of performance pricing also works as an incentive instrument, we could also expect to observe improvements for borrowers with ABPP contracts as they are effectively threatened by interest cost increases should they not manage to uphold their performance. In any case, though, our main hypothesis should prescribe a different path of development for the two groups of borrowers, since for the ones with RBPP provisions the lending banks already expected a performance improvement even before the loan contract conclusion, while the borrowers with ABPP provisions should only start to improve their performance after the loan initiation.
Additional frictions may blur this relatively clear-cut picture of how PP provisions in loan contracts may be used, though. First, credit ratings essentially represent the confirmation of a third party regarding a borrower's level of credit risk. This "third party confirmation" may be particularly valuable if the loan is syndicated or if the lending bank plans to sell the loan or use it in a securitization process, irrespective of the future development of the borrower's credit quality. The fact that accounting data is much more susceptible to manipulation by the borrowing firm ) may additionally lead a cautious lender to abstain from using ABPP provisions, particularly if only little information on the borrower is available, for instance because there has been no previous lending relationship. In our analyses we will therefore need to control for the existence of previous loan deals as well as for syndicated loans.
Even if manipulation of accounting information were no concern, banks may, second, be likely to employ ABPP provisions simply for borrowers that are young and lack a track record regarding their financial development or whose future development is difficult to assess, e.g.
because their returns fluctuate wildly. For these firms it may be important to use a performance measurement that reacts quickly to any changes in performance and that, hence, allows a very dense monitoring of the borrower. Mature firms with stable returns, in contrast, could easily be offered RBPP provisions as they need a less close monitoring. We will take these aspects into account by explicitly controlling for the volatility in a borrowers' returns on assets.
Data and summary statistics
We obtain data on bank loans Table 1 displays the different types of performance measures used in the loan contracts in this raw data sample. As can be seen, among the accounting-based performance measures, the debt to cash-flow ratio is most frequently employed (57%), while the senior rating is used in 22% of all contracts. It is interesting to note that while a higher number of contracts relies on the debt to cash-flow ratio, the rating applies to a much larger volume of contracts (54%). In a second step, we augment the loan data by firm-specific information from Compustat.
Leaving out the loan deals with missing firm-specific characteristics, and refining ourselves to loan contracts with either PP based solely on the debt to cash-flow ratio, i.e. the most important accounting-based performance measure, (ABPP, henceforth), with PP based on the senior rating (RBPP, henceforth) and without any PP (i.e. fixed-rate loan contracts), our final dataset consists of 4,905 loan tranches issued by 1,442 firms between 1993 and 2008. Table 2 displays the major characteristics of our loan sample. The table shows that firms that are dealt RBPP provisions are much larger and have a lower leverage and a better credit rating than companies that are offered ABPP or a fixed-rate contract. Note that, consistent with the literature, we convert the letter ratings into a numerical scale, where 1 is equivalent to AAA, 2 to AA+, etc., so that higher values represent worse ratings. Furthermore, we find that loans with RBPP are much larger than loans based on ABPP or without any PP, have a shorter maturity and involve a higher number of previous deals. Also, the initial spread requested from the borrower is much lower than with ABPP, while the number of pricing buckets is slightly higher. On the other hand, the spread change over the total pricing grid is smaller with RBPP than with ABPP contracts. Finally, we observe that loan contracts with RBPP provisions are much less often secured than loans with ABPP or without any PP, but are much more often a line of credit. It is also interesting to note that contracts with PP (of either type) have a much higher probability of including financial covenants and are less likely to be a first deal with the lending bank than are contracts without any PP. Table 3 presents the distribution of the three subgroups of loans over the years 1993 to 2008. As can be seen, the total number of loan initiations in our sample increases steadily until 2005.
While there have been only very few contracts with PP provisions in the early years of our sample, from 1997 onwards a relatively stable number of PP contracts has been reached with roughly similar -though slightly varying -proportions of ABPP, RBPP and contracts with fixedrate designs. Table 4 shows the distribution of the three subgroups of loans according to the senior rating of the borrower at the time of the loan initation. What is immediately noticeable is the strong employment of RBPP for borrowers with an investment-grade rating. Even more, the fraction of loans with RBPP increases with deteriorating rating level within the investment-grade interval and drops strongly when crossing the investment-grade boundary (BBB-). ABPP, in contrast, tends to be used mainly for borrowers of below investment-grade credit quality. The distribution of rating classes within the RBPP and ABPP subgroups is also shown in Figure   1 . The distribution of borrowers with RBPP contracts is slightly flatter and peaks at a BBB rating, while the distribution of borrowers with ABPP contracts peaks at the much lower BBrating. The introduction of PP provisions in loan contracts typically leads to a reduction in the spread that borrowers need to pay on top of a reference rate (usually LIBOR) as compared to fixed-rate contracts. Table 2 already indicated that the average spread is smaller in contracts with RBPP provisions than in contracts with ABPP provisions. Figure 2 displays this effect more explicitly by controlling for the borrowers' rating at the origination of the loan. It depicts the mean spread at loan origination conditional on the rating, differentiating between borrowers with ABPP contracts, with RBPP contracts and with fixed-rate contracts. As can be seen, loan contracts with RBPP provisions request a lower spread, respectively grant a higher spread reduction in comparison to contracts without PP, than contracts with ABPP over almost all rating classes. The effect is clearest for firms with ratings above BB-and gets blurred for ratings below. The latter can be easily explained, however, by the extremely small number of loans with RBPP in these lower rating classes. It is also interesting to note that contracts with ABPP request an equal or even higher spread than fixed-rate contracts for borrowers with investment-grade rating. A spread reduction vis-à-vis fixed-rate contracts is granted with ABPP provisions only for borrowers with non-investment-grade rating. 
Ex-ante differences between ABPP and RBPP

PP assignment
We address the question which parameters drive the decision to assign a loan contract with ABPP versus RBPP provisions in a simple probit analysis. Given that we observe the distinction between the two types of performance pricing only for those loans that were not categorized as fixed-rate contracts, we need to employ a Heckman correction procedure in order to deal with this pre-selection problem. In a first step, we hence model the decision of whether or not to assign performance pricing to a loan request and, given this pre-selection of loans into the PP category and the fixed-rate category, we examine in a second step which factors drive the decision to use the rating over an accounting measure of firm performance for contracts with performance pricing.
In the pre-selection stage, we take into account firm and loan characteristics and also use some macroeconomic control factors. More specifically, we include the LIBOR and the US-GDP in the quarter of the loan initiation, the firms' size measured by the natural logarithm of total assets and the leverage (total debt divided by total assets) in the quarter before the loan initiation. As regards loan specific factors, we employ the loan size measured by the natural logarithm of the tranche amount, the maturity, the stated purpose of the loan, e.g. capital structure or working capital reasons, the stated tranche type, e.g. bridge loan, term loan or credit line, and the number of previous deals. Additionally, we account for the importance of the loan to the company by incorporating the ratio of the tranche amount to the total asset amount of the borrower. We also include a dummy variable that takes the value of one if the loan considered is the first loan of the firm (and zero otherwise) and another dummy variable that takes the value of one if the loan contract contains further financial covenants (and zero otherwise). Finally, we also employ year dummies.
The second-step regression eventually examines the distinction between the two different types of PP. Here, we use a probit specification on the probability of being assigned RBPP rather than ABPP provisions. The main variable of interest in this second step is the proxy for the banks' expectations regarding the future development of the borrowers' credit quality. As measures for these expectations are not readily available, 8 we make a simple assumption regarding a bank's expectation formation process: we presume that banks use a linear extrapolation of past observations regarding a borrower's credit quality. As such, we employ the change in the borrower's credit rating over the two, four and eight quarters before the loan initiation as a proxy: Whenever the rating improved prior to the loan initiation, we assume that the bank expects the future credit quality of the borrower to improve as well and vice versa. 9 Further firmspecific factors used in the second-step regression are the firm size, the leverage, the return on assets, the volatility of asset returns, the market-to-book value, and the rating per se. All variables are taken from the quarter before the loan initiation. We also control for the borrowers' industry. As regards the loan characteristics, we take into account the loan maturity, the number of lenders and consider whether or not the loan is syndicated or secured as dummy variables. Table 5 presents the results. 10 As regards the pre-selection procedure, we find that loans tend to be assigned a performance pricing feature when the interest rate level is high, while the general macroeconomic environment as measured by the GDP does not appear to play a role. As regards the firm characteristics, we observe that a higher credit risk as measured by the rating leads to a smaller probability of being assigned a contract with PP provisions. Surprisingly, large firms are dealt PP less often than small firms. At the same time, however, large loans receive performance pricing more often, while the relative importance of a loan to the borrower, i.e. the ratio of the loan size to the total asset size of the company, has a negative effect. This may be explained by the fact that if a single loan makes up a large fraction of the borrower's overall financing, the riskiness of the firms credit financing is extremely high, which would also be reflected by a high leverage and, potentially, also a low rating, so that the bank would tend to assign a fixed rate contract. The existence of financial covenants seems to have a positive effect on PP provisions as does the loan's maturity. Finally, an intriguing effect is observed for the loan rank within the history of the borrowing firm's loans. If the loan is the first loan of the company, it is less likely to feature PP. However, with an increasing number of previous loans, it is also less likely to be assigned PP provisions. While the latter effect is only weakly significant, it nevertheless appears to be the case that a minimum of information about the borrower is necessary for the bank to engage in a contract with performance pricing, so that borrowers without any loan history will rather be dealt a fixed-rate contract. However, with increasing depth of the relationship with the borrower, i.e. with an increasing number of previous deals, the information basis gets stale so that it does not contribute any further to the propagation of PP contracts. The Heckman pre-selection runs a probit regression on the probability of being assigned a loan contract with PP provisions, the second stage runs a probit regression on the probability of the rating being selected as performance measure if a PP contract is assigned. The rating change is calculated as the notch change over 2, 4 or 8 quarters before the loan initiation. ***, ** and * indicate significance at the 1%, 5% and 10% level. P-values are reported in parentheses. The second selection between assigning RBPP versus ABPP provisions shows strong support for our hypothesis: a past rating deterioration (measured by a positive rating change) reduces the probability of RBPP as compared to ABPP assignment in all but one regression model.
Interestingly, the significance of this variable increases with the length of the period over which the rating change is measured, i.e. a rating change over the two years before the loan initiation has a more significant effect on the type of PP provision than a rating change over only the 6 months before the loan initiation. Furthermore, we find that the rating itself has a highly significant effect as well, so that better ratings lead to a signicantly higher probability of RBPP provisions.
Since it is well conceivable that the effect of the observed past rating change on the banks' choice of PP provision is dependent on the level of the borrower's rating, we also include the interaction term of the two variables. As can be seen, the interaction variable displays a highly significant but positive effect on the probability of RBPP assignment. Obviously, then, the effect that the bank's expectation as proxied by the past rating change has on the probability of RBPP assignment is weaker the worse the rating level. I.e., even though a bank is more likely to assign RBPP if she expects the borrower to improve its credit quality in the future (has observed a past rating improvement), the likelihood is the smaller the worse the borrower's credit quality. Put differently, a one notch rating improvement for an investment-grade rated borrower has a stronger positive effect on the probability of RBPP assignment than a one notch rating improvement for a speculative-grade rated borrower.
In order to dig even deeper into these "level"-effects, we also introduce a dummy variable for investment-grade rated borrowers and interact it both with the rating change variable and with the interaction term of rating change and rating level in models II, IV and VI. Due to the regulatory use of ratings, the investment-grade cutoff may be expected to exert differential effects on those borrowers rated above as compared to those rated below (Beaver, Shakespeare and Soliman, 2006; Opp, Opp and Harris, 2010) . While the investment-grade dummy per se has the expected positive effect on the probability of RBPP assignment, the interaction terms are significant only when rating changes over the six months prior to the loan initiation are considered. For these, we find that only rating changes for borrowers with investment-grade rating have a significant effect on the choice between RBPP and ABPP, while the effect again becomes weaker the worse the rating is (within the investment-grade interval).
Altogether, these results may be interpreted as follows: If a borrower has been able to improve its credit quality over a two year period prior to the loan initiation, this appears as a sufficiently strong signal to the bank supporting an assignment of RBPP provisions. The bank is even more likely to do so, the better the borrower's rating is in the end. If the borrower has showed a rating improvement only over a six-month interval before the loan initiation, the effect of the borrower's rating level becomes even more important, so that the bank is more likely to assign RBPP only if the borrower has reached the investment-grade interval.
Regarding the other variables, we find that larger firms obtain RBPP provisions more often,
which is exactly what the descriptive statistics of Table 2 have already indicated. Furthermore, the return volatility displays a significantly positive effect. As such, banks seem to assign RBPP rather than ABPP provisions to firms with highly volatile returns, indicating, potentially, that a close monitoring of these firms is less important than a reduction of the costs of frequent interest rate adjustments. Quite surprisingly, the syndication dummy appears not to exert a significant effect on the distinction between RBPP and ABPP, while the securitization dummy displays a highly significant negative effect. Secured loans are hence more likely to feature ABPP rather than RBPP provisions. Finally, the loan maturity has a negative effect on RBPP assignments as well, as does, though with weak significance, the number of lenders.
Design of the pricing grid
Number and asymmetry of pricing classes
If it is true that banks assign ABPP in order to punish firms quickly for any observed reduction in performance, while RBPP is assigned in order to reward firms slowly for observed improvements in performance, we should find that borrowers with ABPP provisions are dealt contracts whose pricing grids allow primarily for deteriorations in credit quality, i.e. with room for spread increases, while borrowers with RBPP should be dealt contracts with large room for spread reductions. In order to examine this claim, we investigate the symmetry respectively asymmetry of the pricing grids for both RBPP and ABPP provisions and calculate the following index variable:
number of initial class reduction potential classes total number of classes
The number of the initial class refers to the initial position of the borrower within the pricing grid (i.e. at the moment of loan initiation), where the counting starts with the bucket that assigns the lowest spread. The index reduction potential_classes hence takes on values between 0 and 1. By construction, a value of 0 (1) indicates that the borrower starts in the bucket with the lowest (highest) spread and, therefore, can only obtain higher (lower) spreads if the performance measure changes. Hence, the higher the index, the larger the number of pricing buckets that allow spread reductions relative to the number of pricing buckets that lead to spread increases. If the index is larger than .5, there is more room for spread reductions than for spread increases and vice versa for an index value lower than .5. Figure 3 displays the distribution of a borrower's position in the pricing grid at the initiation of the loan, differentiating between contracts with RBPP and ABPP.
The average index value for borrowers with RBPP provisions is .44, for borrowers with ABPP provisions it is .73. RBPP contracts hence allocate on average more room to spread increases, while ABPP contracts allow more room for spread reductions. Further inspection of the total distribution shows even more differences: Overall, the initial placement of borrowers in the pricing grid of RBPP contracts is much more evenly distributed than that of ABPP contracts. Interestingly, however, about 12% of the firms with RBPP are not allowed any spread reductions since they are already in the pricing class with the lowest spread. With ABPP, in contrast, more than 40% of all firms can only improve their spreads as they are placed in the class with the highest spread already. Looking at the figures in more detail, it appears that for investment-grade rated borrowers, the RBPP distribution is slightly skewed to the right, while the ABPP distribution is clearly skewed to the left. Altogether, however, we find that highly-rated borrowers with RBPP provisions have a fair chance of both reducing and increasing their spread, while borrowers with ABPP provisions face a higher chance of spread reductions. A similar tendency can be observed for speculative-grade rated borrowers, though -while both ABPP and RBPP provisions now show a clear skewness to the left, as such assigning a higher likelihood to spread reductions than to spread increases -the distribution of RBPP provisions nevertheless appears slightly more even.
Since the figures do not give information on the total number of classes that the loan contracts stipulate, we run regressions both on the number of assigned pricing classes and on their asymmetry. Table 6 presents the results. The first two columns show the OLS regression on the number of pricing steps within ABPP and RBPP contracts. Interestingly, there seems to be no difference between ABPP and RBPP provisions, as the RBPP dummy does not exert a significant effect. The rating, however, does appear to have an effect: The worse the rating, the smaller is the number of pricing steps in the grid. Yet, this conclusion should be taken with care as the significance of this effect disappears once the interaction term between the rating and the RBPP dummy is taken into account (Model II). Much more important appears to be the borrower's return: The ROA has a highly significant and also in economic terms highly important negative influence on the number of pricing classes. Loans that are secured also seem to feature only a small number of pricing steps, while syndicated loans with a large number of lenders display a high number. The loan maturity shows a negative effect.
Model III finally reports the results of an OLS regression on the index reduction potential_classes. As has already been indicated by inspection of Figure 3 , the RBPP dummy has a highly significant negative influence on the index, so that a borrower with an RBPP contract tends to start the loan in a class with a relatively low spread and the chance of further spread reductions is relatively smaller than for a borrower with ABPP provisions. Additionally, the better the borrower's rating at loan initiation, the smaller is the index, i.e. the less room is there for spread reductions. While this result prima facie seems to run counter to our basic hypothesis, it is nevertheless quite intuitive since with RBPP the pricing grid is necessarily constrained towards the low-spread end by a AAA rating. As there is no possibility of a further performance improvement beyond this best rating category, it is hardly possible to grant borrowers that are initially quite close to a AAA rating much further room for improvement and hence spread reductions. As an immediate consequence, if RBPP provisions are predominantly assigned to borrowers with good ratings, then there will necessarily be less room for spread reductions than for borrowers with ABPP provisions. In order to disentangle this effect, we include the interaction term of the rating and the RBPP dummy into the regression. The highly significant positive interaction coefficient proves that indeed the rating and the RBPP provision have a combined effect. Generally, the better a rating, the lower is the reduction potential_classes index and the worse a rating, the higher is the reduction potential_classes index, but the RBPP dummy additionally intensifies this effect. This means that while borrowers with extremely good ratings are offered less room for spread reductions under RBPP provisions than under ABPP provisions, with deteriorating rating the opposite holds so that borrowers with medium rating levels -e.g.
towards the lower end of the investment-grade boundary where RBPP provisions are extremly common -display a higher reduction potential_classes index and as such have more room for spread reductions than borrowers with ABPP provisions.
Additionally, we find that a borrower's return on assets has a negative effect on the asymmetry index, so that the higher the return, the lower the room for future spread reductions. The loan maturity, the secured status and the LIBOR at loan initiation, in contrast, have positive effects, as such increasing the opportunity of future decreases in the spread. 
Total change and asymmetry of the pricing spread
Despite the observed differences between ABPP and RBPP pricing grids, the symmetry respectively asymmetry of the pricing grid around the initial position of the borrower is only one ingredient to the analysis. Clearly, the development of the spread over the pricing grid is equally important. Stated differently, even if a borrower is placed near the high-spread end of the pricing grid so that there is ample space for moving to a lower spread class and only small room for a spread increase, if the spread increase is of a much larger size than the spread reduction -even if the latter stretches over a larger number of pricing buckets -then this performance pricing scheme may easily serve to punish the borrower rather than to reward him.
In order to find an anwer to the question how the spread develops over the pricing grid, we conduct an analysis similar to the one on the pricing classes. In particular, additional to the total spread change over the pricing grid, we calculate the index variable:
Here the initial spread is the spread that applies at the initiation of the loan, whereas the lowest and highest spread refers to the minimal respectively maximal spread that the pricing grid stipulates. Again, by construction an index value of 0 indicates that the borrower is initially assigned the lowest spread so that a change in performance can only lead to spread increases. An index value of 1, in contrast, represents a borrower that has been assigned a spread in the highest category, so that a change in performance can only lead to a spread reduction. Table 7 presents the regression results. Again, we start with the simple analysis of the total change of the spread over the pricing grid. As can be seen from model I, the total spread change is strongly negatively affected by the RBPP dummy. Loans with RBPP provisions hence feature a much smaller overall change of the spread than contracts with ABPP provisions. The rating additionally influences this effect, so that a better rating leads to an even stronger reduction in the potential spread change for RBPP contracts as compared to ABPP contracts, while a worse rating reduces the negative effect of RBPP contracts on the total spread change. A negative effect is also exerted by the borrower's return on assets, the loan's maturity and the LIBOR. The securitization status of a loan and the existence of financial covenants, in contrast, lead to an increase in the overall change of the spread over the pricing grid.
The asymmetry of the pricing grid, as measured by the index reduction potential_spread, is affected by almost the same variables. Contracts with RBPP provisions lead to a signficantly smaller reduction potential_spread index than contracts with ABPP provisions, so that on average RBPP contracts allow for stronger spread increases than ABPP contracts. Nevertheless, the rating exerts a decreasing effect as well, so that the better the rating, the lower the reduction potential_spread index. It may hence again be the case that the negative effect of the RBPP dummy is driven by the strong occurrence of RBPP provisions in loan contracts for highly-rated borrowers. In order to investigate this issue further, we include the interaction term of the RBPP dummy and the rating as a regressor. The interaction term has a highly significant positive effect.
As such, a borrower with deteriorating rating will observe an increase in the reduction potential_spread index, the more so if this borrower has been assigned a contract with RBPP provisions rather than with ABPP provisions. Hence, provided the borrower is not in the highest rating category of AAA or close to AAA, being assigned RBPP provisions rather than ABPP provisions increases his potential spread reductions offered via his pricing grid the lower his rating is.
While the return on assets reduces the reduction potential_spread index, the loan's secured status and the LIBOR increase it. Hence, the lower a borrower's returns, the higher the general interest rate level and the more likely the loan is secured, the higher are potential spread reductions.
Ex-post analysis
According to our hypothesis, the differentiation between ABPP and RBPP should be driven by banks' expectations with regard to the future development of their borrowers' credit quality.
Measuring these expectations is difficult, though. In the above analysis, we included the past development of the borrowers' ratings (and z-scores, as a robustness check in Table 9 ) as potential indicators of their future credit quality development. Nevertheless, these proxies do not capture each individual bank's expectations with regard to the individual borrower. Given the shortcomings of the ex-ante approach, it therefore appears worthwhile to conduct an ex-post analysis and test whether the conjectured expectations of banks regarding their borrowers' performance materialized in the end. Therefore, we run regressions on the development of the borrowers' credit ratings after the rating initiation and see whether, indeed, firms with RBPP provisions in their loan contracts show rating improvements, respectively whether firms with ABPP loan provisions feature rating deteriorations. We consider rating changes both over a oneyear horizon as well as over a two-year horizon. Note again that an increasing numerical value of the rating represents an increase in the default probability, so that a rating improvement will translate into a negative notch rating change. The table shows the result of an OLS regression on the total change of the spread over the pricing grid and on the index reduction potential _spread. Ratings have been converted into a numerical scale so that higher values represent worse ratings, i.e. higher default probabilities. Standard errors are clustered on the loan deal level. ***, ** and * indicate significance at the 1%, 5% and 10% level. P-values are reported in parentheses. In our tests, we compare firms with RBPP provisions both to those with ABPP provisions (Models I and III) and to those with fixed-rate loan contracts (II and IV). Table 8 presents the results. Supporting our hypothesis, we observe that firms with RBPP improve their rating significantly, both in comparison to firms with ABPP as well as compared to firms with fixedrate contracts. The positive effect of the RBPP status on the borrowing firms' ratings is particularly strong economically after two years, but is highly significant also after one year.
Interestingly, however, models II and IV show that firms with ABPP provisions improve their rating as compared to borrowers with fixed-rate loans as well, even though the improvement is much less strong economically than for borrowers with RBPP provisions. Additionally, we find that the rating improvement will be stronger the larger the borrower, the higher its leverage and, correspondingly, the worse its initial rating. The latter effect may be explained by the fact that the strongest probability for rating transitions is observed in the low rating classes. Furthermore, the return on assets and the market-to-book value have a positive influence on rating improvements, as does the loan maturity.
Overall, it hence seems to be the case that banks indeed assign loan contracts with RBPP provisions to the borrowers that display the strongest rating improvements after the loan initiation. At the same time, however, borrowers who are assigned ABPP provisions appear to be not deterred from trying to increase their performance as well. This finding hence supports the observation in Section 5.2 that contracts with ABPP provisions allow the borrowers to reduce their interest rate costs by considering spread reductions provided these borrowers manage to improve their performance. Since the rating improvement displayed by borrowers with ABPP contracts is less strong than that of borrowers with RBPP contracts, it may well be the case that the banks correctly anticipated the positive development path of the latter group of borrowers and -consequently -assigned them contracts with RBPP provisions, but provided sufficiently strong incentives to the former group by threatening them with potential spread increases that proved effective: after the loan inititation, these borrowers with ABPP contracts did change their behaviour and successfully tried to improve their ratings. Given their later start on this development path, the rating improvement turned out to be less strong than that of borrowers with RBPP contracts, though. The table shows the result of OLS regressions on the notch rating change over the 4, respectively 8 quarters after loan initiation. The regressions differentiate between the sample of firms with PP only, so that Dummy RBPP takes on a value of 1 if a borrower has been assigned a loan contract with RBPP provisions and a value of 0 if a borrower has been assigned a loan contract with ABPP provisions, and the sample of all firms. In the latter case, the omitted category is the subsample of firms that did not receive a PP in the first place. Ratings have been converted into a numerical scale so that higher values represent worse ratings, i.e. higher default probabilities. Standard errors are clustered on the loan deal level. ***, ** and * indicate significance at the 1%, 5% and 10% level. P-values are reported in parentheses. This interesting finding leads us to investigate the effects at work even further. Generally, a rating improvement may be caused via different channels: the first would be a change in the capital structure such that a lower leverage would improve a borrowing firm's capacity to repay its outstanding debt even with constant revenues. The second would be an improvement in the firm's revenues so that a constant level of debt can be serviced more easily. In order to see whether borrowers that were assigned RBPP vs. ABPP provisions fare any differently with regard to the variables leverage and cashflow, we ran additional regressions on the ex-post development of these dependent variables in the one respectively two years after loan initiation.
We also include an analysis of the market value and on the debt-to-cashflow development, i.e.
the accounting ratio that is used in order to price contracts with ABPP provisions, as it may be well conceivable that borrowers with ABPP contracts put particular effort into optimizing the value of this ratio in order to reduce their interest costs. In contrast to the ex-post regression on the change in the rating level, where a one-notch rating movement reflects a substantial change in a borrower's credit quality, we use categorized change variables in these further analyses. I.e.,
we assign the dummy variable +1 to the quartile with the largest changes with regard to the respective variable, -1 to the quartile with the smallest changes and 0 otherwise and run ordered probit regressions. Table 9 presents the results.
It is immediately noticeable that borrowers with RBPP provisions show a leverage reduction over the one and two year horizon, both as compared to borrowers with ABPP provisions and compared to borrowers with fixed-rate loan contracts. Firms with ABPP provisions, in contrast,
show a weakly significant leverage reduction only over the eight quarter horizon. At the same time, we observe that firms with RBPP contracts increase their cashflows vis-à-vis the comparison groups over the two year period after loan initiation, though with only weak significance, while firms with ABPP do not. As regards the borrowing firms' market value, we find that borrowers with RBPP loan provisions display increases vis-á-vis both comparisons groups, both over the first and the two years after loan initiation.
It is hence interesting to note that while borrowers with RBPP show all the vital changes in fundamental values that usually trigger rating improvements, borrowers with ABPP do not or only over the longer, two-year period and only with weak statistical significance. Nevertheless, both types of borrowers are dealt rating improvements with high probability even within the first year after the loan initiation. Our result may thus be an -albeit weak -indication that credit rating agencies indeed perceive the assignment of a loan contract with performance pricing feature as a positive signal. By upgrading both borrowers with ABPP and with RBPP provisions, the agencies essentially acknowledge these contract types' effectiveness in exerting positive incentive effects. However, while the rating improvement may be justified by the spread reduction that borrowers with PP loan contracts typically enjoy as compared to borrowers with fixed-rate contracts, it also tends to reinforce a circularity in the lending banks' expectations with regard to the borrowing firms' credit quality and adds an additional fragility to the information content certified by the credit rating.
Finally, Table 9 also presents evidence that firms that have been assigned ABPP do not seem preoccupied with improving the respective accounting ratio in order to reduce their credit costs.
Rather, we observe that the development seems to parallel the development of the leverage:
firms with RBPP provisions show weak improvements over the short run and strong improvements over the two years after loan initiation vis-à-vis both comparison groups, while borrowers with ABPP provisions display statistically weaker improvements vis-à-vis borrowers with fixed-rate contracts only over the longer time horizon. As such, it does not appear to be the case that firms with RBPP provisions solely try to improve their rating while firms with ABPP solely try to improve their respective accounting measure. Rather, it seems that borrowers with RBPP provisions indeed massively improve the fundamental, credit-quality relevant variables, which leads to both a rating improvement and an improvement of the debt-to-cashflow ratio.
Borrowers with ABPP provisions, in contrast, appear much slower in the development. This may be an indication of the fact that borrowers that have been assigned ABPP contracts did not intend to follow this path of development prior to loan initiation, but were potentially induced to change their development particularly because of their assigned loan type. Table 9 Ex-post performance of leverage, cashflow, market value and debt-to-cashflow
The table shows the result of odered probit regressions. The dependent variable takes the value of +1 if the firm is in the quartile of borrowers with the highest change with regard to the variables leverage, cashflow, market value and debt-to-cashflow over the 4 or 8 quarters before the loan initiation, -1 if it is in the quartile of smallest changes and 0 if the variable has not changed at all. The regressions differentiate between the sample of firms with PP only, so that Dummy RBPP takes on a value of 1 if a borrower has been assigned a loan contract with RBPP provisions and a value of 0 if a borrower has been assigned a loan contract with ABPP provisions, and the sample of all firms. In the latter case, the omitted category is the subsample of firms that did not receive a PP in the first place. Ratings have been converted into a numerical scale so that higher values represent worse ratings, i.e. higher default probabilities. Standard errors are clustered on the loan deal level. ***, ** and * indicate significance at the 1%, 5% and 10% level. P-values are reported in parentheses. 
Conclusion
A large fraction of bank loans nowadays include performance pricing provisions, rendering the interest rate charged a smooth function of the borrowing company's default risk. Since different types of performance measures may be employed, a critical assessment of their strategic use appears useful. In this paper, we investigate whether banks assign accounting-based and ratingbased performance pricing provisions so as to punish borrowers rapidly but reward them only late. We hypothesize that banks could achieve this by measuring the performance of borrowers with expected credit quality deteriorations by quickly-reacting accounting ratios, while assigning borrowers with expected credit quality improvements contracts with performance measurement based on more reliable but less timely credit ratings.
We find that banks indeed tend to assign RBPP to borrowers with expected future credit quality improvements and ABPP to borrowers with anticipated deteriorations in credit quality, as such trading-off the timeliness versus reliability of the performance measurement to their benefit.
Additionally, in the relevant rating classes, the pricing grids are indeed designed such that borrowers with RBPP contracts tend to benefit more from spread reductions than suffer from spread increases. Contracts with ABPP provisions, though, do allow for significant spread reductions as well and hence exert important effort incentives. Seen from an ex-post viewpoint, we therefore observe that ABPP provisions do not seem to punish borrowers actually. Even though borrowers with RBPP provisions display stronger rating improvements after loan initiation, those with ABPP provisions also manage to somewhat raise their rating as compared to borrowers with fixed-rate contracts. Since the underlying fundamentals -mainly the leverage -improves only very weakly for these borrowers, we conjecture that credit rating agencies interpret loan contracts with PP provisions as positive signals, inducing them to upgrade the rating despite the lack of fundamental change. In this respect, our results extend the findings by Kraft (2010) , who reports that rating agencies seem to announce more favorable rating changes for borrowers with rating-based performance pricing. While we confirm that indeed borrowers with RBPP provisions display stronger rating improvements than the two comparison groups, we also show that this difference in performance is grounded in different fundamental paths:
paralleling the rating improvement, RBPP borrowers can be shown to reduce their leverage and increase their cash-flow levels as compared to borrowers with ABPP or with fixed-rate contracts.
As such, while we cannot refute that the agencies' catering towards borrowers with higher rating sensitivity may play a role, the potential rating biases seem limited as these firms seem to take a very active role towards improving their ratings. Any change in the Applicable Margin will be effective as of the date on which S&P or Moody's, as the case may be, announces the applicable change in the Senior Debt Ratings. The Borrower shall notify the Administrative Agent in writing promptly after becoming aware of any change in the Senior Debt Ratings.
For purposes of the foregoing, (i) if the Senior Debt Ratings established or deemed to have been established by Moody's and S&P shall fall within different "Levels" and the ratings differential is one level, the higher rating will apply; (ii) if the Senior Debt Ratings established or deemed to have been established by Moody's and S&P shall fall within different "Levels" and the ratings differential is two levels or more, the level one above the lowest of the two ratings will apply; and (iii) if the rating system of Moody's or S&P shall change, or if Moody's or S&P shall cease to be in the business of rating corporate debt obligations, the Borrower, the Administrative Agent and the Lenders shall negotiate in good faith to amend this definition to reflect such changed rating system or the unavailability of ratings from Moody's or S&P, and, pending the effectiveness of any such amendment, the Senior Debt Ratings shall be determined by reference to the Senior Debt Ratings most recently in effect prior to such change or cessation. The Heckman pre-selection runs a probit regression on the probability of being assigned a loan contract with PP provision, the second stage runs a probit regression on the probability of the rating being selected as performance measure if a PP contract is assigned. The z-score difference in the second stage is calculated either as the simple z-score change over the two, four or eight quarters before the loan initiation (Models I, III and V), or as a categorized variable that takes the value -1 if the z-score change is among the quartile of smallest changes, the value + 1 if it is among the quartile of largest changes and zero otherwise (Models II, IV and VI). Ratings have been converted into a numerical scale so that higher values represent worse ratings, i.e. higher default probabilities. ***, ** and * indicate significance at the 1%, 5% and 10% level. P-values are reported in parentheses. 
Appendix B
